The identification of the heat-stable microsomal protein required for methoxyflurane metabolism as cytochrome b5.
Methoxyflurane is an anesthetic whose metabolism by cytochrome P-450LM2 has been shown to be dependent upon a heat-stable microsomal protein (Canova-Davis, E., and Waskell, L. A. (1982) Biochem. Biophys. Res. Commun. 108, 1264-1270). Treatment of this protein with diethylpyrocarbonate, which modifies selected amino acids, caused a dose-dependent loss in its ability to effect the metabolism of methoxyflurane by purified cytochrome P-450LM2. This protein factor has been identified as cytochrome b5 by demonstrating that cytochrome b5 and the heat-stable factor coelute during cytochrome b5 purification. Neither ferriheme nor apocytochrome b5 was able to substitute for the activating factor, while cytochrome b5 reconstituted from apocytochrome b5 and heme exhibited an activity similar to that of native b5. Examination of the cytochrome b5 molecule by computer graphics suggested that diethylpyrocarbonate did not inactivate b5 by reacting with the anionic surface of the cytochrome b5 molecule. Maximal rates of methoxyflurane metabolism were obtained at a ratio of 1:1:1 of the three proteins, cytochrome P-450LM2:reductase:cytochrome b5. In summary, it has been demonstrated that the heat-stable protein, cytochrome b5, is obligatory for the metabolism of methoxyflurane by cytochrome P-450LM2. These data also suggest that cytochrome b5 may be acting as an electron donor to P-450LM2 in the O-demethylation of methoxyflurane.